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[57] ABSTRACT

'An impact printer in which a printing drum havmg a

plurality of lines each containing different characters is

associated with printing hammers. The printing ham-
- mers are driven into contact with the characters by a

driving shaft having a driving projection thereon. The
driving projection is separated into driving projection

sections which are axially and radially displaced along
the driving shaft. Each section will selectively engage
different printing hammers so that all hammers will not

- operate at once for the same characters. The characters

in the lines are also displaced angularly of the printing -

- drum so that some of the characters in one line will be

printed respt:msive to one driving projection and the
other characters in the one line will be printed in re-
sponse to the other driving pro_]ectlon section.

4 Clmms, 4 Drawing Figures

Germany .........comserene 101/93.30 -
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.
, IMPACT PRINTER
 BRIEF SUMMARY OF THE INVENTION

The impact printer has a rotating printing drum bear- _.

ing a plurality of axially extending rows of printing

characters circumferentially arranged on the peripheral
- surface of the drum, the characters in any one row
being identical to each other but the characters in the
respective row being different from those in other rows,
a driving shaft adapted to be driven at a speed in syn-
chronism with the drum so that it rotates one revolution
~ during the time until the succeeding row is brought to
the printing position of the printer for the printing oper-
ation after the preceding row has been moved thereto
~for the printing operation and moved away therefrom,
printing hammers each belonging to the respective
character in each row for printing the character at the
printing position when actuated, control members each

belonging to the respective printing hammer for actuat-
ing the same when driven, the driving shaft having
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prmtmg drum thereby completing the printing of one

TOwW.

Therefore, in case all the characters to be pnnted in
one and the same row are the same with each other, all
the printing hammers must be struck simultaneously by
the kicking members for the respectwe prmtmg ham-
mers so that instantaneous excessive power is required

- for properly actuating the respective hammers other-

10
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driving projection means for driving the respective

control members, the control members being normally

held apart from the driving projection means so that it

is inoperative by the driving projection means but,
when the operator manipulates the printer for the re-
quired printing, the control members are brought to the
- positions at which they are driven by the driving pro-

- jection means thereby permitting the required printing -

operation to be effected. In order to reduce the instanta-
neous excessive power as is required for the simulta-
neous printing of the same characters in one row of the

. printing resulting in too light printing, the driving pro-

jection means of the driving shaft is divided into at least
two portions shifted their angular phase slightly from
each other so that some of the control members are
driven in retard of the actuation of the remainder of the
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- control members so as to avoid the simultaneous exces-

of the printed characters in one row is substantlally held
in ahgnment with each other.

BACKGROUND OF THE INVENTION

The present invention relates to an impact printer
and, more particularly, to an impact printer in which

the instantaneous excessive power required for the actu-
ation of the printing hammers is greatly reduced.

In a so-called impact printer having a rotating drum

bearing thereon a plurality of axially extending rows of
printing characters each of which rows consists of a

- plurality of the same characters with each other but

different from those in other rows, prmtlng hammers

~ sive power for the printing 0perat10n while the location

wise the siriking force of the hammers is made weak
resulting in light printing of the characters.

SUMMARY OF THE INVENTION

The object of the present invention is, therefore, to
avold the above described disadvantages of the prior art
impact printer and to provide a novel and useful impact
printer of the type as described above in which the
power required for the proper printing is widely re-
duced even though all the characters to be printed in
one and the same row are the same with each other

without deteriorating the quality of the pnntmg ob-
‘tained.

The above object is achleved in accordance with the

 present invention by the provision of an impact printer -

in which the kicking members are shifted in their angu-

lar phases slightly from each other thereby avoiding the

simultaneous operation of the hammers even though all
the characters to be printed in one row are the same
with each other while the alignment of the prmted
characters in one row is substantially held properly.

BRIEF DESCRIPT ION OF THE DRAWINGS

FIG. 1 is a general perspectwe view showing an

lmpact pnnter embodying the present invention;
FIG. 2 1s a schematic side view showing the main.

‘portions of the printer shown in FIG. 1;

FIG. 3 i1s a perspective view showmg the klckmg-

members of the present invention; and

FI1G. 41s a block dlagram showmg the coﬁtrol circuit
of the pnnter shown in FIG. 1. | |

'DETAILED DESCRIPTION OF THE |
- PREFERRED EMBODIMENT

In FIG. 1 showmg the impact printer of the present'
invention, the pnntmg drum 1 (not shown in this figure

45 but shown in FIG. 2) is mtegrally attached to a shaft 2

- (FIG. 2) to which a gear 22 is secured which gear 22is

>0

each belonging to the respective character i in each row

and kicking members adapted to be rotated at all times
 during the operation of the printer each belonging to
the respective hammer, the hammers are selectively
brought into operative position by the kicking members

upon manipulation of the printer for the required print-

“ing operation so that the hammers are struck by the
| kicking members thereby permitting the required print-
ing to be given in the recordmg paper by the actuation

- of the hammers.

- Insuchatype of the impact printer, the hammers are

selectively struck according to the manipulation of the
printer when the each selected row of the required
characters passes the printing position of the printer at

- which the respective hammer strikes the drum with the
‘paper held therebetween during one revolution of the

33
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driven together with the printing drum 1 at all times
during the Operation of the printer through a gear train

including a pinion 19, a gear 21 and a gear (not shown)

integral with the gear 21 by a belt 20 which is driven by -

- a motor not shown. The printing drum 1 bears a plural-

ity of axially extending rows of printing characters ia

(FIG. 2) arranged circumferentially on the peripheral

surface of the drum with the angular phase difference o
held between the adjacent rows as shown in FIG. 2. All
the characters 1a in one row are identical with each
other but different from those in other rows.
Printing hammers 3 each belonging to the respective
characters in each row are rotatably supported by a
shaft 4 secured to the frame of the pnnter .
Each of the printing hammers 3 is selectively actu-
ated to strike the printing drum 1 for the printing opera-

tion by the respective control means consisting of a
‘control lever 17 and a select lever 12 to which the con-

trol lever 17 is pivoted, the select lever 12 per se being
pivoted to a shaft 13 secured to the frame of the printer.

Thus, each of the control means is so actuated that,

upon manipulation of the printer to issue the printing




- with reference to FIGS. 2 and 3.

3

‘demand signal, selected one or ones of ele.ctromagnet_s 3-
each belonging to the respective control means are
‘energized so as to bring the corresponding control le-

“vers 17 into the positions at which the same are driven

or kicked by driving projection means or kicking mem-

- bers 7a secured to a driving shaft 7 to which the pinion

19 is 'integr'all'y secured so as to drive the shaft 7 at all

times in synchronism with the printing drum 1 during
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.

Ta for striking the arm 3b of the prmtmg hammer 3

- thereby effecting the printing by the printing hammer.

the operation of the printer at a speed at which the

driving shaft 7 is rotated one revolution durmg the time

~ the drum 1 is rotated by the angle of a, i.e. during the
~ time until the succeeding row of the drum reaches the
printing position at which the printing hammer 3 strikes

~ the drum 1 after the preceding row has been struck by

 the printing hammer at the printing position, thereby

10

- In such a construction, if all the characters to be
“printed in one and the same row of the printing is the
- same with each other, all the printing hammers 3, and,

~ hence, the control levers 17 and the select levers 12

must be actuated snmultaneously by the simultaneous

energization of all the magnets 8 because the characters
in one row are identical to each other with the charac-
ters in each row being different from other rows,

~ thereby requiring instantaneous excessive power or

15

effectmg the printing by the hammers onto the record- -
ing paper 18 1nterposed between the drum 1 and the_ |

 hammers 3.
. The timing of the actuation of the control levers 17

7 is so selected that the hammers strike the selected row

. of the printing drum 1 which is just brought to the '

| prmtmg position during the rotation of the drum 1.

Now, the present invention will be described in detall- 2 s

. As described previously, the prmtmg drum 1 bearmg
~ thereon a plurality of rows of characters 1z with the

angular phase a held between the adjacent rows is

~ driven by the shaft 2 secured thereto. Each of the print--
 ing hammers 3 corresponding to the respective charac-
ter in each row is rotatably supported by the shaft 4 and
~is formed with a striking surface 3a for striking the
drum 1 and an arm 3b adapted to be driven by the con-

~ trol lever 17 when it is brought to the operative position
- as described later. Each of the hammers 3 is energmed-
by a spring S in the counterclockwise direction in FIG.

-~ 2 and held by a stopper 6 at a position at which the
 striking surface 3a is held apart from the penphery of

~ the printing drum I.

- The dnvmg shaft 7 havmg the driving pro_]ectmn
" ‘means is rotated in synchmmsm thh the dmm 1 as

~previously described.

ing lever 11 to an armature 10 of the electromagnet 8,
the armature 10 being swmgably supported by a frame
9 of the printer so that, when the magnet 8 is energized

 the lever 12 is attracted in the counterclockwise direc-

| tion in FIG. 2. The control lever 17 is pivoted to the

respective select lever 12 by a pin 16 is formed with an
abutment surface 17¢ adapted to cooperate with the

30
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- strike the selected row of characters with the paper 18 '
_ mterpased therebetween for effecting the desired print-

s

driving projection means 7a of the driving shaft 7, the

side edge opposite to the abutment surface 17a being
adapted to strike the arm 3b of the printing hammer 3,

" when actuated. Each of the control levers 17 is ener-
gized by a spring 14 so as to be biased toward the leftin

55

FIG. 2 together with the select lever 12 and stopped by

a stopper 15 so that each of the control levers 17 is
o normally held at a position at which the abutment sur-

face 17a is held out of the path of movement of the

driving projection means 7a of the dnvmg shaft 7.
Thus, when the electromagnet 8 is energized, the

~ select lever 12 is moved in the counterclockwise direc-
65
tion of the spring 14 so that the abutment surface 17a 1s

tion together with the control lever 17 against the ac-

moved into the path of movement of the driving projec-

tion means 7a so as to be struck by the projection means |

by the driving projection means 7a of the driving shaft 20

~ rendering the strlkmg force of the hammers 3 to be o
~ weak resulting in too light printing quality. -
In accordance with the present invention, in order to

avoid such excessive power, the driving projection

means 7a is divided into at least two sections 7a, Tb :
“angularly shifted from each other by a slight angle # so
‘that the control levers 17 and, hence, the printing ham-

mers 3 belonging to the section 7b of the driving projec- - '
tion means are actuated slightly in retard of the actua-

~ tion of those belonging to the section 72 so as to avoid

the smultaneous actuation of the hammers 3 even

‘though all the characters to be printed in one row are
the same with each other and reduce the peak of the -

power required for such printing. o
In accordance with the present mventlon, the num-

‘bers of the sections 7a, 7b may be made more than two -

so as to further average the power. -
In accordance with the present mventmn, the ar-

’rangement of the characters in each row belonging to
~ the section 70 may be angularly shifted from those be-
~longing to the section 7a correspﬂndmgly to the phase

angle @ between the sections 7a, 7b, so that the charac-

- ters printed in one row can be stnctly in ahgnment with = |
35 o

each other.
In operation, the drum 1 and the dnvmg shaft 7 are

first rotated. Upon issuance of the printing demand
-signal by the manipulation of the printer, the selected
- magnets 8 are energized each time immediately before
40

the respective selected row of characters reaches the

printing position, so that the armatures 10 are attracted
to actuate the respective select levers 12 so as to bring

' ~ the control levers 17 into operative position by the
Each of the select levers 12 plvoted on the shafl; 1315

: ~ driving projection means 7a, 7b of the driving shaft 7,
~ formed with an arm 12a connected through a connect- |

thereby permitting the respective printing hammers 3 to

mg operation. Since the sections 7a and 75 of the driv-

ing projection means are angularly shifted from each

other, the instantaneous excessive power as required in

case all the characters to be printed in one row are the -

same with each other requmng the simultaneous actua-
tion of all the hammers is greatly reduced. -

Therefore, the load to the driving motor ‘is. reduced- -

enabling the use of small capacity motor whﬂe too llght:
printing quality is positively avoided. |

FIG. 4 shows an example of the control clrcmt for .. D
“use with the printer described above. o

Briefly speaking, upon manipulation of KEYS, the N

KEY ENCODER (usually made of diode matrix) en-
“codes the input from the KEYs and issues an output to
CPU (Center Processing Unit) for the operation

thereof.
The output of CPU is recewed by OUTPUT
BUFFER MEMORY so as to memorize the printing

~data in conformance with the operation of the printer.

The PRINTER CONTROLLER receives the output |
of data signals from OUTPUT BUFFER MEMORY




5
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and converts the data signals to the prmter drwmg. |

~ signals so as to be amplified by DRIVER TRANSIS-

TORs so that the driving of the pnnter is thereby made

possible.
On the other hand, CHARACTER SIGNAL DE-_

TECTING COIL is adapted to issue character timing

‘pulses or signals by sensing the magnetic pieces pro-
vided on a timing belt, or the belt 20 shown in FIG. 1

and the output pulses are amplified by TIMING AMP

 so that “H” and “L” logic outputs are generated for

‘actuating COUNTER so as to issue address signals. The

~ address signals are fed to CPU and OUTPUT BUFFER
MEMORY to control the actuation thereof. N
-+ MOTOR and MAGNETS for paper feed and carbon o

ribbon change and selection of each character, for ex-
ample, the digit DIG “1” to “n” corresponding to the

number of characters in one row, are controlled by the

DRIVER TRANSISTORSs for the desired operatlon of
~ the printer.

Since the control per se is not the subject matter of 20

the present mventlon, the detailed description thereof is
‘omitted.

- We claim:
1. Impact printing having

15

| 6 o |
ing operation, selected one or ones of said control
levers being brought to positions at which they are
“driven by said projection means thereby permitting
required printing operation to be effected,
- wherein the improvement comprises: ' -
said driving projection means being dmded mto at
- least a first and a second section, -
said first and said second sections being shghtly

shifted angularly around said shaft from each
‘other, |

said first section extendmg along a ﬁrst axial portmn o
“of said shaft, | |

| _sald second section extending along a second axial

~portion of said shaft, said section each having a

- length a least equal to the w1dth of two ad_gacent |
TOWS, - | -

- said first and sald second portlons belng free Of any

a rotating printing drum bearing a plurallty of axlally 25

extending rows of printing characters circumferen- -
- tially arranged on the peripheral surface of said
‘drum, the characters in any one row being identical

other section along the same axial portion thereby
~ avoiding excessive power required for the actua-
~ tion of said hammers even though the same charac-
ters in one row are to be printed simultaneously
while the printed characters in each row is substan-
‘tially held in alignment with each other. |
2. Printer according to claim 1, wherein the arrange-

ment in each row of the respective characters is so

“selected that characters corresponding to one of said-

to each other and different from the characters 1 in -

other rows,

a dnvmg shaft adapted to be dnven at a Speed in

synchronism with said drum, -
printing hammers each belonging to the ras;)ectwe

character in each row for printing a selected char--

acter at the printing position of said printer durmg

30

sections of said driving projection means are corre- -
spondingly shifted angularly from the characters corre-
sponding the rcmaining section so that the printed char-

~ acters in each row is held strictly in ahgnment with each

the rotation of said drum when said hammer is

actuated,

contro] levers each belonging to the respective print-

ing hammer for actuating the same when driven,
said driving shaft being provided with driving projec-
tion means for driving the respective control levers
- in such a manner that the same are actuated in
synchronism with the arrival of the selected row of
~said drum at said printing posnmn durmg the rota-

- tion of said drum,

said control levers being normally held apart from

‘said driving projection means so as to be inopera-

45

tive by said driving projection means but, upon -

‘manuipulation of said printer for the required print- =~
| & = | s0-
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other.

3. Printer accordmg to clalm 1 wherem . |

said control levers are all umformly assocmted with
said driving shaft. @ o |

4. Printer according to claim 3, wherem -

said printer has magnets, armatures and select levers -

- coupled with said control levers, and said select
‘levers are uniformly aligned with each other and
‘with said sections; and, | -

said sections each extend partlally along said drlvmg '-

- shaft without overlapping each other, said sections
being angularly displaced from each other so that
one of said sections will engage a first group of said
control levers and the other of said sections will
engage a second group of said control levers in
response to energlzatlon of said associated mag-

nets. o |
® O% % % X
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CERTIFICATE OF CORRECTION

PATENT NO. : 4,089, 263
DATED . May 16, 1978
INVENTOR(S) Katsuhiko Okabe, et al

It is certified thal error appears in the above—identified patent and that said Letters Patent
are hereby corrected as shown below:

Col. 5, Line 14 change '"MAGNETs' to --MAGNETS--

Line 18 change "TRANSISTORs' to --TRANSISTORS--

Claim 1:
Col. 6, Line 14 change '"'section' to --sections--
e .1t

Line 15 change 'a’ to --at--

Line 16 change '"'rows' to --characters--
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